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METHOD AND DEVICE FOR PROCESSING
CONTAINERS

BACKGROUND

This mvention relates to a method for processing con-
tainers comprising the sterilisation, the filling and the cap-
ping ol containers, 1 order to obtain sterilised containers,
filled with a sterile filling product and sealed with a cap. This
invention further relates to a processing device and a par-
ticular cap for the implementation of the method according
to the mvention.

The conventional filling method, for the filling of a
container comprising in particular an upper opening, and 1n
particular a neck, comprises in a first step the sterilisation of
the container, its filling with a sterile filling product, then its
capping via the setting in place of a sterilised cap. The
sterilisation, the filling and the capping are carried out on
three different treatment stations, for example on the stations
of three different carrousels.

For the sterilisation, 1t 1s known, in particular through
U.S. Patent 2009/0045350, treatment devices comprising a
rotating carrousel comprising a rotating support plate car-
rying a plurality of treatment stations arranged with regular
angular spacing, each treatment station comprising means of
sterilising which comprise an electron-beam emitter, and
supporting means 1n order to support a container under said
emitter, said emitter being able to emit an electron beam
passing through the upper opening of a container supported
by said supporting means, 1n order to sterilise the container,
in particular the internal wall of said container. In relation to
conventional chemical sterilisation, sterilisation via electron
beam 1s more eflective 1n terms of sterilisation, faster, and
does not leave any residual traces after treatment. This type
of sterilisation allows for a filling at a high level of sterility.

The filling can be carried out by means of a carrousel of
the same type as for the sterilisation, each treatment station
comprising means of filling, such as a filling spout or one or
several filling tubes, and supporting means to support a
container under said filling spout.

The capping can include the screwing of a cap on the neck
of the containers. In order to obtain a final product with a
substantial level of sterility the cap i1s more preferably
sterilised beforehand with a particular system.

SUMMARY OF THE INVENTION

The purpose of the invention 1s to propose a new method
which makes 1t possible to obtain a sterile filling of con-
tainers with a high level of sterility, which 1s greater than that
obtained via a conventional method of filling.

To this effect, this mmvention proposes a method for
processing containers i order to obtain containers filled
with a filling product and sealed with a cap characterised in
that 1t comprises, for each container to be treated,

a) an assembling step for the assembly of a cap having a
cover on a container, said cap comprising a tubular base and
a cover pivotably connected to said base, by means of an
articulation, between an open position and a closed position,
said cap being assembled via 1ts base on said container on an
opening ol said container, more prelerably on an upper
opening of the latter, for example on the neck of a container,

b) a step of sterilising the container provided with 1ts cap
having a cover, in particular the internal wall of the con-
tainer,

c) a step of filling the container, said step of filling
comprising the filling of the container with the filling
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product, via its opening, with the cover of its cap in open
position, and the manoeuvre of the cover to its closed
position.

According to the invention, a cap having a cover, also
referred to as a cap with flap, 1s positioned on each container
betore 1t 1s sterilised, with the cover being manoeuvred 1nto
open position for the filling of the container, which makes 1t
possible to guarantee a high level of sterility for the filled
and sealed container. The cover can furthermore be placed 1n
closed position, between the assembling step of the cap and
the step of sterilising, after the step of filling, as well as
possibly between the step of sterilising and the step of
filling. The use of the cap having a cover makes 1t possible
to have a sealed container during the steps of transierring
between various treatment stations. Furthermore, the step of
sterilising makes 1t possible to simultaneously sterilise the
inside of the container as well as the surfaces of the cap
which will be in contact with the filling product. The method
according to the invention 1s of high performance 1n terms
of the level of sterility, while still remaining simple 1n design
and 1implementation.

According to a particularity, the step c¢) of filling 1s
tollowed by a step d) of fastening, 1n a sealed manner, of the
cover 1 its closed position on the base. This step of
fastening guarantees a pertect seal and as such a good level
of sterility after filling. As soon as the filling 1s complete, the
cover 1s brought to closed position, which guarantees good
sterility of the container between the filling and the step of
fasteming. According to an embodiment, said step d) of
fastenming 1s carried out via heat sealing, for example via
ultrasound, of the cover on the base.

According to another particularity, the sterilisation 1n the
step b) of sterilisation 1s carried out by an electron beam
generated by an electron-beam emitter when the cover of the
cap 1s 1n open position.

The use of a cap having a cover according to the invention
makes 1t possible to use containers with a large upper
opening while still guaranteeing a good level of sterilisation,
this large opening allowing for the easy passage of the
antenna of the electron beam emitter. According to an
embodiment, said step b) of sterilisation 1s carried out by an
emitter provided with a tubular nozzle able to deliver via 1ts
distal end the electron beam created by the emitter, said step
of sterilising comprising

the manoeuvre of the cover towards 1ts open position,

the introduction of the nozzle into the container, by

passing through 1ts opening, and

the withdrawal of the nozzle outside of the container.

According to another particularity of an embodiment, at
least two successive steps among the steps a), b), ¢) and d)
are carried out at different successive treatment stations, the

cover of the cap being in closed position between two
successive treatment stations.

According to an embodiment, the steps a), b), ¢) and d) are
carried out at different treatment stations, with the cap being
in closed position during the transter of the container from
one station to another, the step of sterilising comprising the
manoeuvre ol the cap towards its closed position at the end
of the emission of the electron beam.

According to an embodiment, the manoeuvre of the cover
between 1ts two positions 1s carried out by relative move-
ment, more preferably 1n vertical translation of an actuating,
system of a treatment station in relation to the cap, said
actuating system able to cooperate with at least one pro-
truding actuating member that 1s complementary to the
cover 1n order to move the latter between 1ts two positions.
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According to an embodiment, the method comprises, after
the step of filling, and more preferably after the step d) of
fastening, a step of shaving ¢) of said actuating member.

This invention also has for purpose a cap having a cover,
for the implementation of the method described previously,
said cap having a cover comprising a tubular base, with
which said cap 1s intended to be assembled on a container,
in particular the neck of a container, and a cover pivotably
connected to the tubular base, by means of an articulation,
around an axis perpendicular to the longitudinal axis of the
base, between a closed position and an open position, the
base, the cover and the articulation being formed of a
one-piece part, made of thermoplastic material for example,
said cap having a cover being characterised 1n that said cover
1s able to be heat-sealed in closed position on 1ts base.

According to an embodiment, said cover and/or said base
has an annular layer of a heat-fusible material for the
fastening via heat sealing of the cover on its base.

According to an embodiment, the cap comprises an actu-
ating lever of the cover arranged on the cover on the side of
the articulation.

This 1invention also has for purpose a processing device
for the implementation of the method according to the
invention, characterised in that 1t comprises one or several
treatment stations for the sterilisation of containers via
clectron beam and/or the filling of containers with a filling
liquid, each treatment station comprising

means of sterilising which comprise an electron-beam

emitter and/or

means of filling, such as a filling spout or one or several

filling tubes, and

supporting means for supporting a container under said

emitter and/or under said means of filling, said emaitter
being able to emit an electron beam passing through the
upper opening of a container supported by said sup-
porting means in order to sterilise said container, in
particular the internal wall of the container, said means
of filling being able to deliver a determined quantity of
filling product 1n a container, supported by said sup-
porting means, through its upper opening, each station
further comprising an actuating system able to coop-
crate with an actuating member, such as a lever, the
cover ol a cap having a cover mounted on said con-
tainer during a relative movement 1n vertical translation
of said actuating system 1n relation to said container
supported by the supporting means for manoeuvring
said cover between a closed position of the cover and
an open position, said cover being manoeuvred 1n open
position 1n order to carry out the treatment, 1.e. the
sterilisation and/or the filling, and 1s manoeuvred in
closed position at the end of said treatment, with the
emitter then making 1t possible to sterilise the surfaces
of the cap intended to be 1n contact with the filling
product.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

The 1invention shall be better understood, and other pur-
poses, details, characteristics and advantages shall appear
more clearly during the following detailed explanatory
description of a particular currently preferred embodiment
of the invention, 1n reference to the annexed diagrammatical
drawings, wherein:

FIG. 1 1s a diagrammatical side view of a processing
device of containers according to the invention, comprising
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an assembling station of a cap having a cover, a sterilisation
station, a filling station, a heat-sealing station of the cap and
a shaving station of the cap;

FIG. 2A 1s a perspective view of a cap having a cover
according to the invention, with the cover in closed position;

FIG. 2B 1s perspective view of the cap of FIG. 1, with the
cover 1n open position;

FIGS. 3A to 3E are diagrammatical side views of a cap
and of the actuating system of the sterilisation station and of
the filling station showing the various positions of the
actuating system 1n relation to the cap for manoeuvring the
cover of the cap between 1ts closed position and its open
position;

FIGS. 4A to 4E are side views of the sterilisation station
showing the various positions of the protection system, of
the emitter, of the actuating system and of the cover during
the sterilisation of a container; and,

FIGS. 5A to 5D are side views of the filling station
showing the various positions of the filling tube, of the
actuating system and of the cover during the filling of a
container.

(L]

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT(S)

FIG. 1 shows a processing device for the assembly of a
cap having a cover on containers R, the sterilisation of the
containers R provided with a cap, the filling of the sterilised
containers with a filling product, and the final capping, 1n a
sealed manner, of the containers. The device according to
the invention allows for the sterilisation, the filling and the
capping ol any type of container R comprising an upper
main opening, and in particular a neck. The containers can
be of the bottle type, such as shown diagrammatically 1n the
figures, made of glass or of plastic material such as PET,
PEHD or PP. The containers can also be of carton packaging,
for example of oblong shape, preformed and already closed,
with 1 the upper portion a heat-sealed base, whereon 1s
assembled a cap having a cover according to the invention.

The processing device comprises a treatment line 1 com-
prising a system of conveying 10, with step-by-step opera-
tion, along which are arranged from upstream to down-
stream 1n relation to the forward direction F1, an assembling
station 2 for the assembly of a cap 3 having a cover on the
containers, a sterilisation station 4 for the sterilisation of
containers, a filling station 7, a welding station 8, and a
shaving station 9. The entire treatment line 1s placed under
a laminar flow of sterile air, for example a descending
laminar flow, such as presented diagrammatically by the
arrows FS.

The assembling station 2 here makes possible the screw-
ing of a cap 3 having a cover on the neck of empty
containers, and therefore comprises means ol screwing,
known per se, for the screwing of a cap.

In reference to the FIGS. 2A and 2B, the cap 3 comprises
a hollow tubular base 31, of longitudinal axis A, of circular
section, and a cover 32 pivotably connected to the tubular
base, by means of an articulation 33, between a closed
position shown 1n FIG. 2A and an open position shown in
FIG. 2B. The movement of the cover between its two
positions 1s carried out by pivoting around a pivoting axis,
defined by the articulation, which 1s perpendicular to the axis
A of the tubular base. The base 1s assembled on the neck of
the container by screwing. The internal wall of the base 1s
provided with ribs allowing for the taking and the screwing
of the cap on the neck of a contamner, this neck being
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provided with an outside helical threading. Alternatively, the
cap 1s assembled via snap-fitting of its base on the neck of
the container.

The articulation 33 1s of the film-hinge type, with the base,
the cover and the articulation being comprised of a single
and part made of plastic material, for example polyethylene
or polypropylene.

The cover 1s formed of a simple circular plate, the outside
diameter of the lateral wall of the cover corresponding
substantially to the outside diameter of the lateral wall of the
base. In closed position, the cover comes via its main lower
surface 325 against the upper annular edge 31a of the base,
in such a way as to seal the internal passage of the tubular
base, and therefore the upper opening of the container
provided with said cap. In open position, the cover 1s
arranged substantially 90° from the base, parallel to the axis
A of the latter.

The articulation 1s advantageously of the film-hinge type
with spring eflect, known per se, making 1t possible to assist
the closing movement of the cover and/or the opeming
movement, more preferably the closing movement and the
opening movement, the cover being solicited elastically
towards its closed position and towards its open position
from an unstable position also referred to as “dead centre”.
In its closed position, the cover 1s maintained elastically
pressing against the base.

The cover 1s provided with an actuating member intended
to cooperate with an additional actuating system, with which
the sterilisation station and the filling station are provided,
for manoeuvring the cover between 1ts two positions. The
actuating member 1s formed of a lever 34 or prong, arranged
on the cover 32, on the side of the articulation. The lever
extends from the main upper surface 32a substantially at
45°, towards the exterior, beyond the lateral wall of the
cover.

The main lower surface 3256 1s provided with an annular
layer 35 of a fastening material, via which the cover in
closed position comes against the annular edge 31a of the
base. The fastening material 1s 1n particular a heat-fusible
material, having for example a melting point less than that
of the material comprising the base of the cover and of the
articulation. The heat-fusible matenial 1s for example a
silicone or a polymer product sold under the trade name
Surlyn.

In reference to FIG. 3A, the actuating system 6 comprises
a hollow cylindrical part, referred to as an actuating cylinder
61, comprising a central passage 62, an open upper end 63
and an open lower end 64. The internal surface of the
actuating cylinder 1s provided, on the side of 1ts lower end,
with an annular groove 635. The groove 1s defined between a
circular upper edge 66 and a circular lower edge 67, the
circular upper edge being oflset towards the interior in
relation to lower edge.

At the sterilisation station or at the filling station, the
container provided with the cap 3 with 1ts cover in closed
position 1s arranged under the actuating cylinder 6, such as
shown 1n FIG. 3A, the longitudinal axes of the base and of
the actuating cylinder being substantially aligned. In order to
open the cover, a relative movement of the actuating cylin-
der 6 1s carried out downwards, 1n vertical translation.
During this movement, the lever 34 passes beyond the lower
edge 67, which 1s retracted 1n relation to upper edge 66, and
the actuating cylinder 6 comes to press via the upper edge 66
against the lever and pivots the cover 1 order to open it,
such as shown i FIG. 3B.

If the hinge 1s not with spring eflect, the actuating cylinder
6 1s moved downwards until the position shown in FIG. 3C,
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in order to bring the cover into open position. Such as
described heremafter, 1n particular for the filling, the actu-
ating cylinder 6 can be raised slightly such as shown 1n FIG.
3D, 1n such a way that the lever 1s no longer 1n contact with
the cylinder. If the hinge 1s with spring eflect, the cylinder
presses on the lever until the dead centre of the cover, for
example at 45° of the plane of the opeming of the base, then
accompanies the movement of the cover, beyond its dead
centre, until its open position. The cover 1s lowered from 1ts
position in FIG. 3B only until the position shown 1n FI1G. 3D.

In this open position, the operations of sterilisation and of
filling can be carried out.

For the closing of the cover, the actuating cylinder 1s
raised from 1ts position i FIG. 3D until its position in FIG.
3A. Duning this raising, the lower edge 67 presses on the
lever and pivots the cover 32 towards 1ts closing position,
such as shown 1n FIG. 3E.

The sterilisation station 4 makes possible the sterilisation
of the interior wall of the containers and of the cap, by
passing through the upper opening of the containers. The
sterilisation station 1s for example similar to that described
in French patent application 0959653, filed on 29 Dec. 2009
by the applicant. In reference to FIG. 4A, the sterilisation
station 4 comprises means ol sterilising formed of an
clectron-beam emitter 41, known per se, provided with a
tubular nozzle or tubular antenna 411, of extended form, the
emitter being able to deliver an electron beam by the distal
end of its nozzle. The means of sterilising are for example
formed of an emitter, such as described in U.S. Patent
2008/0073549. The emitter 1s mounted fixed on the lower
surface of a small plate or plate 42 referred to as upper, its
nozzle, of vertical longitudinal axis B, extending vertically
downwards. The nozzle 1s defined 1n such a way that 1t can
be inserted via the upper opening of containers provided
with caps with their cover in open position, so as to irradiate
the interior of the containers. The plate support 1s mounted
mobile on the chassis of the device, by the intermediary of
moving means 43, also referred to as means of raising/
lowering, known per se, making 1t possible to move the
upper plate 1n vertical translation, such as shown by the
arrow F2, between a high retracted position, and low opera-
tive positions described hereinafter.

Each sterilisation station further comprises supporting
means for a container R for the maintaining of a container
under the emitter, substantially centred according to the axis
B of the nozzle. The supporting means 1include a harness or
lower plate 44, mounted fixed on the chassis of the device.

The device according to the mvention comprises a pro-
tection system or shielding for stopping the radiation emitted
by the emitters, in particular the interference radiation of the
X ray type. This system of shielding comprises an upper
portion and a lower portion. The upper portion has the form
of a bell formed by the upper plate 42 and an upper tubular
wall 45, also referred to as an upper skirt, extending down-
wards from said upper plate. The upper plate constitutes the
bottom wall of the bell, the upper skirt 45 surrounds the
emitter 41 and its antenna 411 and extends beyond the distal
end of the antenna. The lower portion 1s formed by said
lower plate 44 and by a lower tubular wall 46, also referred
to as a lower skirt, extending downwards from said lower
plate 44. Alternatively, the means of movement act on the
supporting means, with the bell being mounted fixed on the
chassis.

The sterilisation station 1s furthermore provided with an
actuating cylinder 6, such as described previously. The
actuating system 1s mounted mobile 1n the bell, on the upper
plate 42. The actuating cylinder 1s mounted slidingly on at
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least one vertical guide rod 47, more preferably at least two
guide rods, fixed on the upper plate and extending 1n the bell
parallel to the upper skirt. The actuating cylinder 6 1s
provided with a collar at its upper opening, with the rod
passing 1n a hole of said collar 68 and being provided at its
free end with a stop 47a. The lower plate 44 1s provided with
a vertical spacer or bar 48 serving as a stop for the actuating
cylinder.

In reference to FIG. 4A, 1n the high retracted position of
the upper plate, the annular free edge of the bell 1s arranged
above the lower plate, 1n such a way that a container R can
be brought on said lower plate, under the emitter and under
the bell. The actuating cylinder 1s abutted against the stop
4'7a. The distal end of the nozzle 1s for example arranged 1n
the actuating cylinder, above the upper edge 66.

For the sterilisation operation of a container, the upper
plate 42 1s moved 1n vertical translation downwards, via the
moving means 43, towards a {irst operative position, shown
in FI1G. 4C. During this movement, the actuating cylinder
comes against the lever of the cap, such as shown i FIG.
4B, and moves the cover towards its open position. In the
first operative position in FIG. 4C, the actuating cylinder 1s
in the position shown in FIG. 3C, and 1s pressing via 1ts
collar 68 against the stop 47a and against the free end of the
spacer 48. The bell comes to cover the container R, the lower
skirt 46 of the lower portion sliding 1n the upper skart 45 of
the bell. The emitter 41 and 1ts antenna 411 are arranged
above the opening of the container. The upper plate 42 and
the upper skirt 45 forming the bell, as well as the lower plate
44 provided with 1ts lower skirt 46, are made of a lead base,
and together form 1n this first operative position a protective
enclosure E. In this first operative position, the emitter 41
can be activated in order to irradiate the external wall of the
container and the cap. The upper skirt 45 and the lower skart
overlap over a height that 1s suflicient to prevent the radia-
tion from exiting the enclosure E.

The upper plate 4 1s then moved further downwards, via
the moving means 43, until the extreme operative position
shown 1n FIG. 4E, in order to irradiate the entire internal
wall of the container. During this movement, the lower skirt
46 of the lower portion slides 1n the upper skirt 45 of the bell.
The length of the nozzle 411 and the height of the upper skart
435 are adapted, 1n such a way that the distal end of the nozzle
1s arranged 1n the vicinity of the bottom of the container R
in the extreme operative position.

Moreover, during this movement, the collar 68 abutted
against the spacer slides along the guide rod 47, 1n such a
way that the actuating cylinder retains the same position in
relation to the container, 1n order to maintain the cover of the
cap in open position. FIG. 4D shows an intermediate posi-
tion of the plate between the first operative position and the
extreme position.

The upper plate 42 1s then brought back progressively
towards 1ts first operative position shown in FIG. 4C. The
irradiation 1s then stopped, and the upper plate 4 1s brought
back to 1ts retracted position shown in FIG. 4A. During this
movement the cover 1s brought by the actuating cylinder in
its closed position. The conveyor 10 1s then activated to
evacuate the treated container and transier 1t to the filling
station, and 1n order to bring a new container to be treated
under the emitter.

The sterilisation station more preferably comprises means
ol 1njecting for the 1injection of a product into the enclosure,
in order to expel the ozone generated during the sterilisation
via electron beam, and means of evacuating for the evacu-
ation of gas outside of the enclosure. The station comprises
an 1njection tube or tubing 49 mounted fixed 1n the bell. This
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tube extends parallel to the antenna of the emitter, with the
distal end of the tube arranged substantially at the same level
as the distal end of the antenna. This tube passes through the
upper plate 42 of the bell in a substantially sealed manner.
The tube 15 used to 1nject into the container R a neutral gas,
such as mitrogen, immediately after the irradiation, for
example when the upper plate 4 1s 1n 1ts first operative
position, 1n order to create an overpressure in the container
R and as such expulse outside of the container the ozone
generated by the irradiation. Alternatively, the injection of
neutral gas 1s also carried out during the irradiation, for
example when the upper plate 1s moved from 1ts extreme
operative position towards its first operative position. Alter-
natively, the tube 1s used to deliver liquid nitrogen into the
container R, for example one drop of liquid nitrogen, during
and/or just after the irradiation, with the liqumd nitrogen
changing to gaseous phase then progressively filling the
container and progressively flushing the ozone outside of the
container.

The upper plate 1s provided with vent holes 50 emerging
into the enclosure E 1n order to prevent an overpressure
inside the enclosure. These vent holes are used to evacuate
the gas which 1s contained 1n the enclosure and which 1s
compressed during the descent of the upper plate until 1ts
extreme operative position. Moreover, these vent holes are
used to evacuate the ozone generated 1n the container by the
irradiation and pushed to the outside of the container R by
the nitrogen injected. A system of bailles 51, made of lead,
1s provided on the lower surface of the upper plate 1n order
to act as a screen to the X rays generated during the
irradiation, and as such avoid any propagation of radiation
outside of the enclosure by said vent holes. The vent holes
are connected to flexible pipes, placed 1n a vacuum, 1n order
to suck the gas compressed by the relative movement of the
bell and of the lower portion, and 1n particular the ozone
generated by the irradiation.

Advantageously, a system of baflles 52, also made of lead,
1s provided 1n order to prevent any propagation of radiation
at the interface between the upper portion and the lower
portion ol the protection system, more precisely at the
interface between the upper tubular wall 45 of the bell, and
the lower tubular wall 46. The system of batiles 52 com-
prises a horizontal annular edge 52a extending towards the
exterior from the free edge of the lower tubular wall 46, and
extending via a vertical annular wall 525, which extends
upwards parallel to the lower tubular wall, substantially until
the lower plate 44. This annular wall 525 forms with the
lower tubular wall 46 an annular housing 33 wherein slides
the upper tubular wall 45 of the bell during the relative
movement of the bell in relation to lower plate 44.

The filling station for example of the weight-based type,
allows for the filling of sterilised containers with a deter-
mined quantity of filling product, the filling product being
liquid or viscous, for example a liquid product such as water,
milk or fruit juice. FIGS. 5A and 5B are two diagrammatical
side views, at 90° from one another, of the filling station. The
filling station 7 comprises means of filling comprising a
filling tube 71, of axis C, and supporting means 72 1n order
to support a container provided with a cap having a cover
under said filling tube. First moving means 73 make possible
a relative movement in vertical translation of the tube 1n
relation to the means of support, such as shown by arrow F3,
between a high position wherein the tube 1s arranged above
the container, and a low position wherein the tube penetrates
into the container. In the embodiment shown, said first
moving means 73 act on said tube, with the supporting
means being mounted fixed on the chassis of the device.
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The filling station 1s also provided with an actuating
cylinder 6 allowing for the opening of the cover just before
the filling and the closing of the cover just after the filling.
The actuating cylinder, centred according to the axis C of the
tube, 1s mounted mobile on the chassis of the device via
second moving means 74. The actuating cylinder 1s provided
with a control rod 741, mounted on the collar and provided
at 1ts free end with a roller which cooperates with a mechani-
cal cam 743 to move 1n vertical translation the cylinder, such
as shown by the arrow F4, between a high position shown
in FIGS. SA and 5B, wherein the actuating cylinder 42 is
arranged above the cap of a container supported by the
supporting means 72, and a low position shown 1n FIG. 5C,
corresponding to the position in FIG. 3C.

The cylinder can be moved upwards from 1its low position
to an intermediate low position shown 1 FIG. 3D, corre-
sponding to the position shown 1 FIG. 5D, wherein the
lever 1s no longer in contact with the cylinder. This inter-
mediate low position 1s particularly advantageous in the case
of a weight-based dosage for the filling of containers.

In the case of caps provided with hinges which are with
spring eflect with regards to the opening, the second moving
means 74 can be provided to pass directly from the high
position to the intermediate low position 1n FIG. 5D, without
passing through the low position 1n FIG. 5C. In this open
position of the cover, the tube, which 1s m high position,
above the cover, can be moved 1n 1ts low position in order
to carry out the operation of filling. At the 1ssue of the filling,
the tube 1s moved to high position, then the cylinder can be
moved to high position 1n order to return the cover to closed
position.

The heat-sealing station 8 comprises means of heating to
heat the fastening material of the cap when the cover 1s in
closed position, 1n order to thermo-seal the cover and the
base. The heat-sealing station comprises for example means
of sealing via ultrasound, in order to minimise the heating of
the plastic material comprising the cap.

The shaving station 9 makes it possible to cut the lever 34
at 1ts base, the lever being for example trimmed via rotation
ol the container against a sharp flat blade, mounted fixed on
the chassis of the device.

The treatment of a container by the device according to
the invention 1s as follows. The empty container 1s trans-
terred to the assembling station 2 where a cap with 1ts cover
in closed position 1s assembled by screwing on the neck of
the container. The container 1s then transierred with its cover
in closed position to the sterilisation station 4. At the
sterilisation station, the upper plate 42 1s displaced 1n order
to manoeuvre the cover mto open position via the actuating,
cylinder, introduce the nozzle 411 of the emaitter into the
container, then remove the nozzle from the container, and
manoeuvre the cover to its closed position.

The sterilised container with the cover 1n closed position
1s then transferred to the filling station 7 where the actuating
cylinder 6 of said station and the tube 71 are moved via their
respective means of movement to manoeuvre the cover to its
open position, introduce the tube into the container for the
filling, remove the tube from the container then manoeuvre
the cover to 1ts closed position. The container 1s then
transierred with its cover in closed position to the heat-
sealing station 8 for the final closing of the cap, by thermo-
sealing the cover on the base, then the container 1s trans-
terred to the shaving station 9 for withdrawal of the lever 44.

The cover 1s as such closed again just after the operation
of sterilisation, opened just before the operation of filling
and closed again just after the operation of filling, which
prevents any possible contamination of the interior of the
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container on sterilisation station and of the filling station.
During the transfer of the container from the sterilisation
station to the filling station, then from the filling station to
the heat-sealing station, the cover 1s 1n closed position which
prevents any possible contamination during these two
phases of transfer. The device according to the mvention as
such allows for the sterile filling of different containers at a
very high level of sterilisation, of a magnitude of Log 6.

The use of a cap having a cover according to the invention
makes 1t possible to use containers with a large upper
opening, allowing the filling station the passage of two
filling tubes 1n the container. According to an embodiment,
the container 1s filled by means of two parallel tubes which
are 1nserted into the container and which are used to deliver
different products. A first tube 1s used to deliver for example
a liquid, such as a fruit juice, with the other tube being used
to deliver pulp and/or vitamins for example.

The device of the linear type described in reference to the
figures can of course include several parallel treatment lines,
cach treatment line comprising one or several assembling
stations, sterilisation stations, filling stations, heat-sealing
stations and shaving stations.

The processing device according to the invention can also
be of the rotating type, the processing device comprising a
first carrousel or turret in order to carry out the assembly of
the cap, in particular the screwing of the cap, a second
carrousel 1 order to carry out the sterilisation, a third
carrousel 1n order to carry out the filling of said sterilised
containers with a filling product, a fourth carrousel for the
thermo-sealing, and a fifth carrousel 1n order to carry out the
shaving of the lever. Systems for transferring, for example of
the transier starwheel type, are provided between two suc-
cessive carrousels for the transfer of the containers.

The sterilisation carrousel comprises a support plate or
upper plate, in the form of an annular or circular plate,
intended to be mounted rotating about a fixed frame around
a vertical axis of rotation. The support plate carries a
plurality of treatment stations arranged with regular angular
spacing around the axis of rotation. Each station comprises
an emitter mounted on the lower surface of the plate. The
upper portion of the protection system 1s comprised of the
support plate and a plurality of upper skirts surrounding the
emitters and extending from the lower surface of the plate.
Each upper skirt forms with the upper plate a bell associated
with a treatment station. Each station comprises an actuating,
cylinder mounted 1n the bell such as described previously.
The supporting means of each treatment station include a
harness or lower plate provided with a lower skirt and a
spacer used as a stop for the actuating cylinder. Each
treatment station comprises means for movement acting this
time on the lower plate in order to move between a separated
position of the upper plate 1n order to allow for the posi-
tioning of a container on the lower plate and the withdrawal
of a container from the lower plate, for example by means
of an infeed starwheel and of a delivery starwheel, and
operative positions, such as described previously, wherein
the lower plate with 1ts upper skirt forms with the upper bell
a protective enclosure.

The filling carrousel 1s of the same type as the sterilisation
carrousel, 1t comprises a rotating support plate supporting a
plurality of treatment stations arranged with regular angular
spacing, each treatment station comprising means of filling
comprising a filling spout or one or several filling tubes, an
actuating cylinder, and supporting means for supporting a
container under said filling spout.

Moreover, according to another embodiment, the process-
ing device comprises a sterilisation carrousel of the type
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described 1n French patent application 0958648 filed on
Mar. 12, 2009, of which the protection system comprises a
chute. According to another embodiment, the processing
device comprises a carrousel of which the treatment stations
include both means of sterilising and means of filling, such
as described 1n French patent application 0958647, filed on
Mar. 12, 2009 by the applicant.

According to an embodiment, the sterilisation 1s realised
from the outside of the container, for example via gamma
radiation, with the cover of the cap in closed position.

According to an alternative embodiment, the cap does not
include an annular layer of heat-fusible matenal, the cover
1s heat-sealed directly on the base, for example via ultra-
sound.

Although the mmvention has been described 1n liaison with
a particular embodiment, 1t 1s of course obvious that 1s not
limited to this 1n any way and that 1s comprises all of the
technical equivalents of the means described as well as their
combinations 1f the latter fall within the scope of the
invention.

The 1nvention claimed 1s:

1. Method for processing containers comprising, for each
container to be treated,

a) an assembling step for assembling a cap with a cover

on a container, said cap comprising a tubular base and
a cover pivotably connected to said base by means of
an articulation between an open position and a closed
position, said cap being assembled via said base on said
container on an opening ol said container,

b) a step of sterilizing the container equipped with said

cap having said cover, and

c) a step of filling the container, said step of filling

comprising maneuvering the cover into open position,
filling of the container with a filling product, with the
cover of said cap 1n said open position, and maneuver-
ing the cover towards said closed position, wherein the
maneuvering of the cover between the cover’s two
positions 1s carried out by relative movement of an
actuating system 1n relation to the cap, said actuating
system able to cooperate with at least one actuating
member complementary to the cover in order to move
the cover between said two positions, wherein said
actuating member comprises an actuating lever extend-
ing from a main upper surface of the cover adjacent to
the articulation, in order to maneuver said cover
between said closed position of the cover and said open
position.

2. Method of processing according to claim 1, wherein the
step ¢) of filling 1s followed by a step d) of fastening, 1n a
sealed manner, of the cover in said closed position on the
base.

3. Method of processing according to claim 2, wherein
said step d) of fastening 1s carried out via heat sealing of the
cover on the base.

4. The method of processing according to claim 3,
wherein 1n step d) of fastening, the cover 1s heat-sealed via
ultrasound onto said base.

5. Method of processing according to claim 2, wherein at
least two successive steps among the steps a), b), ¢) and d)
are carried out at diflerent successive treatment stations,
with the cover of the cap bemng in said closed position
between two successive treatment stations.

6. Method of processing according to claim 3, the steps a),
b), ¢) and d) are carried out at diflerent treatment stations,
with the cap being 1n said closed position during transier of
the container from one station to another station and, the step
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of sterilizing comprising maneuvering of the cap towards
said closed position at an end of the emission of the electron
beam.

7. Method of processing according to claim 1, wherein the
step b) of sterilization 1s carried out by an electron beam
generated by an electron beam emitter when the cover of the
cap 1s 1n said open position.

8. Method of processing according to claim 7, wherein
said step b) of sterillizing 1s carried out by an emitter
provided with a tubular nozzle able to deliver via a distal end
the electron beam created by the emuitter, and said step of
sterilizing further comprising maneuvering the cover
towards said open position, the mtroduction of the nozzle
into the container, and withdrawal of the nozzle outside of
the container.

9. Method of processing according to claim 1, wherein
after the step of filling, a step of shaving e) of said actuating
member.

10. The method of processing according to claim 1,
wherein the cover can be placed i closed position between
the assembling step a) and the step of sterilizing b), after the
step of filling c¢), and/or between the step of sterilizing b) and
the step of filling c¢).

11. A method for processing containers comprising, for
each container to be treated,

a) an assembling step for assembling a cap with a cover

on a container, said cap comprising a tubular base and
a cover pivotably connected to said base by means of
an articulation between an open position and a closed
position, said cap being assembled via said base on said
container on an opening ol said container,

b) a step of sterilizing the container equipped with said

cap having said cover, and

c) a step of filling the container, said step of filling

comprising maneuvering the cover into open position,
filling of the container with a filling product, with the
cover of said cap 1n said open position, and maneuver-
ing the cover towards said closed position, wherein the
maneuvering of the cover between the cover’s two
positions 1s carried out by relative movement of an
actuating system 1n relation to the cap, said actuating
system able to cooperate with at least one actuating
member complementary to the cover in order to move
the cover between said two positions, wherein said
actuating system comprising a hollow cylindrical part,
referred to as an actuating cylinder, comprising a
central passage, an open upper end and an open lower
end, the internal surface of the actuating cylinder being
provided, on the side of its lower end, with an annular
groove defined between a circular upper edge and a
circular lower edge, the circular upper edge being offset
towards the interior in relation to the lower edge,
wherein at steps b) and/or ¢) before maneuvering of the
cover the method comprises providing the container
provided with the cap with said cover 1n closed position
and arranging said container under said actuating cyl-
inder, the longitudinal axes of said base and of said
actuating cylinder being aligned, and wherein the
manoeuvring of the cover 1s carried out by:
for opening the cover, carrying out downwards a rela-
tive movement of the actuating cylinder 1n vertical
translation, such that the lever passes beyond the
lower edge, which 1s retracted 1n relation to the upper
edge, and the actuating cylinder comes into a lower
position to press via the upper edge against the lever
and pivots the cover in order to open 1t, and
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for closing the cover, raising the actuating cylinder
from said lower position, such that said lower edge
presses on a lever and pivots the cover towards 1ts
closing position.

12. Method of processing according to claam 11, wherein
the step b) of sterilisation 1s carried out by an electron beam
generated by an electron beam emitter when the cover of the
cap 1s 1n open position, said step b) comprising:

passing an extended formed tubular nozzle of the ematter

through the upper opening of the containers, the emaitter
being able to deliver an electron beam by the distal end
of said nozzle, which extends downward,

moving a protective bell in vertical translation down-

wards, via moving means, said bell comprising an
upper skirt extending downwards and surrounding the
emitter and said nozzle, the emitter being mounted on
the bottom wall of said bell, this movement being
carried out such that the bell covers the container, a
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lower skirt of a lower portion supporting the container
sliding 1n the upper skirt of said bell, the bell and the
lower portion forming a protection system or shielding
for stopping the radiation emitted by the emitters,
moving the actuating cylinder by moving said bell such
that the actuating cylinder comes against the lever of
the cap and moves the cover towards 1ts open position,
the actuating system being mounted in the bell,
activating the emitter 1n order to 1rradiate,
bringing back progressively the bell towards a retracted
position, during this movement the cover being brought
by the actuating cylinder 1n its closed position.

13. The method of processing according to claim 11,
wherein the cover can be placed i closed position between
the assembling step a) and the step of sterilizing b), after the
step of filling ¢), and/or between the step of sterilizing b) and
the step of filling c¢).
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